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TITLE OF THE INVENTION 

METHOD AND APPARATUS FOR MEASURING MAGNETIC WRITE WIDTH OF MAGNETIC 

HEAD USING BURST PATTERN 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of Korean Patent Application No. 2002-41989 filed 
on July 18, 2002, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a field of determining a magnetic write width (MWW) of 
a head of a hard disc drive (HDD), and more particularly, to a method and apparatus to 
determine a magnetic write width of a head of an assembled hard disc drive. 

2. Description of the Related Art 

[0003] FIG. 1 shows a track profile to measure a magnetic write width of a head of a 
conventional hard disc drive (HDD). In FIG. 1 , a vertical axis represents an output signal of a 
head and a horizontal axis represents a position of a track. 

[0004] Conventionally, the magnetic write width of the head was measured before the hard disc 
drive was assembled. That is, the magnetic write width of the head is not measured during an 
assembled state of the hard disc drive. The magnetic write width of the head before assembling 
the hard disc drive is measured using a Guzik spinstand. As shown in FIG. 1 , after a track 
profile is drawn, the magnetic write width is measured on the basis of a predetermined high 
threshold value and a predetermined low threshold value of the track profile. That is, tangents 
are drawn, which touch the track profile at a value corresponding to 50% of the average 
amplitudes in the track profile, thereby allowing the magnetic write width to be determined. In 
FIG. 1, a reference numeral 1 10 represents a magnetic write width, and a sum of ranges 
defined by reference numerals 120 and 130 represents a magnetic read width. 

[0005] Since the magnetic write width is measured before assembling the hard disc drive 
according to the related art, the time for testing each of a hard disc drive's components 
increases, resulting in an increase of the hard disc drive's cost. Further, an adjacent track erase 
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(ATE) feature and the measuring environment, as well as the magnetic write width, are factors 
that affect tracks adjacent to a target track while the HDD is operating. If the magnetic write 
width of the head is measured using only the profile of the target track, while disregarding the 
adjacent tracks, as in the related art, an error between the measured magnetic write width and 
the magnetic write width of the real HDD may occur. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides a method and apparatus to determine a magnetic write 
width of a head using an offtrack profile of an output signal of the head reading a burst pattern, 
which is written on a magnetic disc of a hard disc drive. 

[0007] The present invention also provides a computer readable recording medium to record a 
program to carry out the method on a computer. 

[0008] According to an aspect of the present invention, there is provided a method to determine 
a magnetic write width of a magnetic head using a burst pattern. The method comprises 
seeking a target track on a magnetic disc to write the burst pattern on the target track; seeking 
tracks adjacent to the target track to write burst patterns on the adjacent tracks, which are 
offtracked by a predetermined percentage toward the target track; moving the magnetic head 
along a radial direction of the magnetic disc and measuring an output signal of the magnetic 
head, to create an offtrack profile; and determining an amplitude reduction ratio of the target 
track from the offtrack profile to determine a magnetic write width corresponding to the 
determined amplitude reduction ratio. 

[0009] According to another aspect of the present invention, there is provided an apparatus to 
determine a magnetic write width of a magnetic head using a burst pattern. The apparatus 
comprises: a burst pattern write unit that writes burst patterns on tracks on a magnetic disc; a 
profile creating unit that determines an output signal of the magnetic head along a radial 
direction of the magnetic disc, to create an offtrack profile; and a magnetic write width 
determining unit that determines an amplitude reduction ratio of a target track from the offtrack 
profile to determine the magnetic write width corresponding to the determined amplitude 
reduction ratio. 
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[0010] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] These and/or other aspects and advantages of the invention will become apparent and 
more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 illustrates a track profile to determine a magnetic write width of a head of a 
conventional hard disc drive; 

FIG. 2 is a block diagram, in which a magnetic write width determining apparatus is 
connected with the magnetic head of a hard disc drive; 

FIG. 3 is a flow chart illustrating a method measuring a magnetic write width of a 
magnetic head using a burst pattern; 

FIG. 4 illustrates a magnetic write width of a target track reduced by the writing of tracks 
adjacent to the target track; 

FIG. 5 illustrates a burst profile, in which a burst pattern is written on a target track and 
offtrack patterns are written on tracks adjacent to the target track, so that an output signal of a 
magnetic head is measured along a radial direction of the magnetic disc; and 

FIG. 6 illustrates a relationship between a determined amplitude reduction ratio of a 
target track and a magnetic write width. 

DETAILED DESCRIPTION 

[0012] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0013] FIG. 2 is a block diagram, in which a magnetic write width determining apparatus 200 is 
connected with a magnetic head 257 of a hard disc drive (HDD). The hard disc drive includes a 
magnetic disc 251 , a spindle 253, a driving device 255 that drives the magnetic disc 251 , and 
the magnetic head 257. The magnetic write width determining apparatus 200 has a write 
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current setting unit 210, a pattern write unit 220, a profile creating unit 230, a database 240, and 
a magnetic write width determining unit 250. 

[0014] FIG. 3 is flow chart illustrating a method determining the magnetic write width of the 
magnetic head using a burst pattern. FIG. 4 illustrates a magnetic write width 410 of a target 
track N reduced by the writing of tracks N-1 and N+1 adjacent to the target track N, decrements 
420 and 430 in the magnetic write width of the target track N overwritten by the writing of the 
adjacent tracks N-1 and N+1 , and areas 440 and 450 of the magnetic write widths of the 
adjacent tracks N-1 and N+1 , which are overtracked by 20% when the burst pattern is written on 
the magnetic disc and the adjacent tracks N-1 and N+1 are positioned at a 20% offtrack 
position. 

[0015] FIG. 5 illustrates a burst profile in which a burst pattern is written on the target track N 
and offtrack patterns are written on the adjacent tracks N-1 and N+1 so that the output signal of 
the magnetic head 257 is measured along a radial direction of the magnetic disc. 

[0016] The write current setting unit 210 sets a write current and a maximum overshoot value 
of the write current, in operation S310. An adjacent track erase (ATE) feature differs according 
to each magnetic head, and the ATE feature is greatly affected by the write current and the 
maximum overshoot value of the write current. Since the ATE feature can affect the adjacent 
tracks irrespective of the magnetic write width, the write current and the maximum overshoot 
value of the write current are set to the same value to minimize the influence of the ATE feature. 

[0017] The pattern write unit 220 seeks the target track N on the magnetic disc 251 via the 
magnetic head 257 to write a burst pattern on the target track N in operation S320. Then the 
pattern write unit 220 seeks the track N-1 adjacent to the target track N to write a burst pattern 
on the adjacent track N-1, which is moved to a 20% offtrack position toward the target track N, 
in operation S330. Further, the pattern write unit 220 then seeks the track N+1 adjacent to the 
target track N to write a burst pattern on the adjacent track N+1, which is moved to a 20% 
offtrack position toward the target track N, in operation S340. The pattern write unit 220 writes 
the burst pattern on the target track N once, and writes the burst patterns ten times on the 
adjacent tracks N-1 and N+1, respectively. 

[0018] The profile creating unit 230 determines an output signal of the magnetic head 257 
measured by moving the magnetic head 257 along the radial direction of the magnetic disc 251 , 
thereby obtaining an offtrack profile as shown in FIG. 5, in operation S350. As shown in the 
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offtrack profile of FIG. 5, the maximum amplitude of the output signal of the target track N is less 
than that of the output signal of the adjacent tracks N-1 and N+1 . Data for determining the 
magnetic write widths based on amplitude reduction ratios of the target tracks is stored in the 
database 240. 

[0019] The magnetic write width determining unit 250 determines the maximum amplitudes of 
the target track N and the adjacent tracks N-1 and N+1 , in operation S360. The amplitude 
reduction ratio of the target track N is determined using the following Equation (1), in operation 
S370. 

(1) Amplitude Reduction Ratio = < Amp »-i + Amp N+l )/2- Amp„ 

{Amp N _ x +Amp N ^)l2 

[0020] In Equation (1), AmpN indicates the maximum amplitude value for the target track N, 
and AmpN-1 and AmpN+1 indicate the maximum amplitude values of the adjacent tracks N-1 
and N+1. 

[0021] After determining the amplitude reduction ratio of the target track N from Equation (1 ), 
the magnetic write width of the head during the assembled state of the HDD is determined from 
the data stored in the database 240, in operation S380. 

[0022] FIG. 6 shows a relationship between the determined amplitude reduction ratio of the 
target track N and the magnetic write width. In FIG. 6, a vertical axis represents the amplitude 
reduction ratio of the target track N (unit: %), and a horizontal axis represents the magnetic write 
width of the head (unit: urn). The relationship between the amplitude reduction ratio of the 
target track N and the magnetic write width of the head can be approximated as a linear 
equation, and the values obtained from this relationship are stored in the database 230. Thus, 
after determining the amplitude reduction ratio, the magnetic write width is obtained from the 
relationship values stored in the database 230 and the approximated linear equation. 

[0023] According to one aspect, the present invention is embodied as a computer readable 
code on a recording medium capable of being read by a computer. A computer readable 
recording medium includes all kinds of recording devices, in which data capable of being 
reproduced by a computer system is stored. The computer readable recording medium may 
include a ROM, a RAM, a CD-ROM, a magnetic tape, a hard disc, a floppy disc, a flash 
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memory, an optical data storage, and a recording device embodied as a carrier wave form, for 
example, transmission over the Internet. Further, the computer readable recording medium may 
be distributed to computer systems connected to a network so that the computer readable 
recording medium may be stored and carried out as a computer readable code in a distributed 
computing environment. 

[0024] As described above, according to the present invention, since a magnetic write width of 
a HDD, which is an important design parameter affecting the performance of the HDD, is 
measured in an assembled state of the HDD, the cost for manufacturing the HDD can be 
reduced, and the magnetic write width of the head can appropriately and easily be set in the 
HDD. 

[0025] Although a few embodiments of the present invention have been shown and described, 
it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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